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(54) FAULT RECOVERY METHOD AND SYSTEM FOR OPTICAL PATH IN WAVELENGTH DIVISION 

MULTIPLEX NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fault recovery method and 
system for an optical path, that can apply proper signal switching 
processing to both signals from clients without a self healing function 

and self-healing clients. ioi v"' iob 

SOLUTION: A network node 101 in an optical network 100 is provided 
with a changeover module 102, which switches the optical path of a 
selected individual signal from an active system fiber 104 Into a 
standby system fiber 106, before multiplexing a signal from a client 
with other signal for the fault recovery of an optical path. Thus only a 
signal from a client 110a-b, having no self-healing function is switched | ^ 



a 

CI 



and the client 1 34 with the self-healing function, is allowed to apply its 
own protection switching processing to the signal from itself. 
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(54) [36Wfl>«*i!] »fi^HW«:^yh'7-i'te*»t'53«/^^Ol**«lB35ri*»T/'>X5^A 



(57) l^i^l 

[warn] ^f\-y\i-')>^mm^n-k.t£\^'!fy'<=^i^v 

^« IB ;^r5fe*5 J; t)« ^ g^-r 5 o 

— ^y-Kioi *lW*vf^->'> 10 2 Sriix.. 

1 0 a - b75^?jCD{t-^fc{-t=Sr^>9#x., iryP^t — y^' 




^2<0^mtM^m^m^^^^:^^—:^:^^ (path 
-based switch) <b ^iix. 5 ^ Sr #1^^:1-5^-;/ M7 

[ft 2 ] mmm^\-±w. 1 (7)m^T-fc "9 . 

mliE^ K^J^fi-fkgPfi, ->^^^^$-fti 

-y ^'^ij'7-i'^>hd>e5<7?ii2(om-^s:smL. m'm 

2 om^S:^ 1 (^m^g*<^-S|5t L-ChuIEM 1 

-r 3/ f^tCgEig! $ := (performance mo 

nitor) iSr(ix5§]#*i;'3.— (switching modul 



(2) !}#W2 001-274751 

2 

^HJl§Bmi<^^fiM-^iimi-5^ffl.^><>^ -y^i:, 

Mmm2(D^mit^tmm\^x^ m^^^tsx-u^mm^ 

^HtifEm2(D^l['fbgp--iifi-rs^(i^;^-Y ry^ir^tS 
x.-CV>5r<t^1#j|!(<i:i-5tS*^l[cteStW^>-y h9~ 

[IS*«9] mUW,2(D^m\^ntmm^<:^-<-:^^^ 
y^i:(Dmm^tl1ty^:ym^n^^ (line regenerat 

or) ^$e>tc{i^. 

[f»5|t«l 0] fitjlB^K^^a^b^Pir^^LT. fH-^-a- 

-r^> hig^i!LT. Miai^'^-r^^ h;j>tfliiia^-«>c-< 
-;=^ ^ ^' f^'-iam $ ti.fcft^sr^m-r -5 h 7 Jj<>' 
(tS^^i 2] mm^<^^~:^^^ y'f-tm^^y^:^ 

40 -Y (element manager) hlzm^.^ :i t^l^W^t-i- 

im^mi 4] mmm^-i-i. ummm^^i^^^v (cent 

rol communication channel) Sr^tf^'f' D — K^ilix. 

[lijRjai 6] mifEmffl^^-?^{i^ 1 (7)y ^i/|c^(tP3 
5i7 Hfff2iF•^i^^^°^(l|g2<^)y ^^/ic|2:{:^lb^^Tv^Sw 



(3) 

3 

> hi:, 

^ 2 <^m^^^l^SES5^^J«^ h !7->!' <^HnS£^ 2 

Hufem 1 cT^m-^i: fi?*^ Lxmmm 2 (^m^irov^xt*: 

(protection switching) ^Mff-t ^^^^ 
t-y Vizis' 9 -r^:/ hi:^{ix:. 
fitfia^ 1 <7)/ - Kf±> MS2^ 1 (7)m^<Ofc:*<7)v<^-<- 

-r^^h\m^^^t^i^mt-t^mii^^\7\cmm(D 4o 

mtSMm^^<^-^mm^^1tii><Df^ 2 row -^Sr-t^u^ fc 
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BtIta^2(7)m^i:HJffiiz:UT, HUlEm K^m-^^iF-d^ 

-y.7.-( y^\:L^^mm%M^^t^^b^i^'^b-f^%% 

7.^^-.^ VT.^ y=f\^x.^%^^h.^^h-^^^h-t^ 
If 2 4 

t. 

sit 2 4 {rlE^(D;^i£„ 

2 9 ] mm^mm^^:^ ±xmmm i ©m-^^s 

;t ^ 5 M ^ ^ b {^(i X -5 i: ^ ir -r 5 ISjKjS 2 4 

[If 3 0 1 mm^ 1 (^m-i-fi^Jt»ii^g^-r 
^tP^^ a - K%Mx 5 i: ^i|$«S t -r 2 4 

Mil. 

fltriaSKfi^f J #fi^^ 5'h!7-<^irio{t5mi<oy-K^ 

5lt*^ 2 4 (c|S^cO:fer,'i„ 

y Vi/ic^tte^nfcBUlEmffl^^^'^^A-e^fT^BtlHEIIl (Dft 

^sr, m2(Dv '^vicmnhntcmm^m7fi!^<y^-^m<o 

#^5M^li;t S r <t %#'f|Sci ^2.18*^ 2 4 I'lEit 



5 

v^-fn75^-;^'-> /^x-<-:^;^>r y^^fflv^x, fiftlEft 

[If 3 4 ] flfriEft^fi^ 1 (Dit^-^h y) . 

^(c J; 0 ^tT^ns i: ^il^mi: -rstfjft^ 3 3 

5If*^3 3{rfE^o;^^„ 
[f»4?« 3 7 ] Htilsi^(i^^>°;^iiT*Biria|g i (om^^n 
^-rsM^$e5i;iis^5^<b^#iai:-rsf&*JS3 3 

Iff 3 8 1 mmm 1 o{i^{±$ijt^iim^-Y v^/us: 

^tp-<-f n-K*(ii^5:i<t*#m<ki--5f»*«3 3ic 
A -5 w t ^it^tt t -t-S 3 3 (cfa©(7);^?fe„ 

Hirism^^smL. «^^^2o{t^iit#a<bL 

>'-?;^^— .y^ (path-based switch) i:^ 

^^^^^^ h^^fjft^^^sitb, mm^kmmmi<D^ 

1 (Oft^8¥<tti®fi:LTHfrlB|g2ro#fl[M{ce] 
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lo 0 0 1 1 

(optical path) (D^^^IB (restore) 
(0 0 0 21 

['f^jKos^if 1 ^-i?-^ y h h 7 :7 ^ y ^ (n>mm^^ 

JP{r^*V^, M^&^^^M (DWDM:Dense Wavelengt 

h Division Multiplexing) ^ ■> h "7 — iJ' tCfc V ^-C;'C^ 

oTV^-So DWDM^ >> h !7 — ^C03t^^;^tcK^;dS^^ 

[O 0 0 3 J B^^^W^M (TDM : Time Division Multipl 
exing) M?-^}'©/- Kt^*3<t5ft-§-<^|!$««IB 

(Synchronous Optical NETwork ) /SDH (Synchrono 
30 us Digital Hierarchy ) CDy^~--=r-y h fc J; "9 ^g-fk 

{f (BLSR : Bi-Directional Line Switched Ring) ^ ^ 
■)5^^<7. ]} (UPSR : Uni-Directiuonal Switched Ri 

ng) ^fci t3^^$tt5„ SONET/SDH->;5^7^A 

5o AW;'3>if- hJi. m-rs^^-fi^^^n 5/ h^^i-t- 
b 7 7 ^ y om^st *}&Lo^o ^imm^m^ y 

i±, \?jV—^^Km (Asynchronous Transfer Mode) ^ 

i^Xfl|p£^tt"rv^'5o fEt-, IPyl'— :?-^ATM (Asynchron 
ousTransfer Mode) ^i§m*^^tii:h ^iX^i9^-<DB':& 
mmn. SONET/SDH#SfEilli^gW/-?;^M<t^L< 
"9, IFt"— h7 7-f s/:i'i>l^L.T(i. SONET/SDHW^ 

mi^x'<D^mm\B<7)mmm^^m^y M7->5'tc*3v^ 



(5) 

T 

(0 0 04] DWDMJ^ y hU — fy— Kfetl- S<t-^«)^W 

'mK-^mm^(o\xmm.m'^m-ihw.xii^ . mm 

a/551S$t-t'miPi-Btrfn*?;0^;!)>5o ^iJ^fJ, U.S 5.457,55 10 

-^lcjoVN-re]#SrtT 5 :i^Srj^i:SLT WUff cog* 
TV^5„ 0ijx.t^, U.S 5,457,556T'I4. i: SONET 

r(Dj;5'^Cv^^xAT'f4et!jai0 mtB S: t OSONET/SDH 

m^x. wm7!)itxhmm\^ts:Zo u.s 5,870,21 

[00 0 5] 

ttSj^ ^-r^i^ hT'{4, t-y :/i/^^;i?W5,'b 

(0<^^SV^^>(D<^:^sfol9, ^mi^T'(7)^#Sr3IS6 b/c^-g- 
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10 0 0 61 *igwT'«, ±m\.it%MSim<r>wkm^n 

[0 0 0 7] 

-So 

h r7 - s ^ ^sristM IB -r 5 

K!7-^1tfi£^^ (network element) Hmy^^fl 

^mi(Dim-mt^mitLxmmm^^^ (working pat 
h) '-itji-rsfcfetTj^iro-g-jsm-^sr^fe^-rsmi® 

;^ (restoration path) --iiff -T 5 fcfe(75|g 2 fiO-^iSEff 
-^Sr^JSg-f'So z-^;^^— -yf^ (path-based swi 

tch) 14, ^'^-r^i/ bA^?5{H-^^^{tL, mm^-^m 

m^-^m 1 (Dm^mtnmiL Lxm 2 <o^mitmm^m 
«3^x.. ^r-e-a-jKML-ci^{i5^/-?;^'^il^^t^-ti:So 
[0009] :^mm<Dm<DmmmM\z^M. jsg^^a 

xm.mmyty<y^-^mm-r^ftify(Dm 1 ©^Stft^^^Bg 
-rs^Ko^a^bssfi^^x^So ^2o#m{b^B«. 

fig-rso ^3<D^mitmmn. mmm^-^'^mi.. mm 
^^msm^mt^mitLx. ^mmjft^<:^xmm-r^ 

^i4, iS'^^f^V h?J^e>fi^*^{SL, mm^i:mi(D 

^mitmm^m^ .^:Lx^i&mmLx^m^^y<y^^ 

m^^mi(Dim-mtam^Lxm2(D^mitmm\cm 
't:LX'a-^^mvxi'm^yt^^^i^mm^'^. 

[0 0 10] ;*:^0^Ofl!L<Z5|IW,^{i<tttt4, jS;l:5>fJ 



(e) 

9 

m 2 (7) y - K--ff j^ft S-frS Atc^StS^^-fiJ^fi^ y 

m^tm^tLKm 2 om-^icov^x^^w^a (prot 

ection switching) ^HfT't'So H 1 W / — Kli^ 1 (75 
^ro^-r ->'^fi^2CD{t^i{i?SlSELT|| 1 COft^CD/t 

»^<75'^fia#M^imi-So JO 

[00 11] ^mm<Dm.(Dmmmm\z^fn-i. jss^i-fii 
^ 2 ©m-^is-feyu:7 1 - y 7 ^ h i 19 $ 

So Hiroft-^fi, ^2©ft^i:«3!&SrL-C^li^^-?;=^ 
too 1 2J J^^0^<Z5ft!l<73»»(cj;n{i. M^SiJ 

$n5c m2<Z)^fi{b3g(lT-m^3S5^ft^Fn5i:, ^ft 

6^2 <D-^iS«^>5S^fig $ 5o 
[0 0 13] 

JtS^^i/ h!7-i> 1 0 0»:/ni ^iXilT'feSo Tfe^?' 
h 17-^^ 1 0 0 f±. la 1 (CTj^-r J; 9 i:^. ^^i^lK*js-C'£ 

^tu^y h!? — i^y- Kl 0 1. 1 0 3*{i^TV^5o ^(7 

b 1 1 0 a -b*3j:0«l 3 4{±, ^-y M7 — 
^y — KlOl, 103 ^ii LTfH^^iiSo ^> 

y- K 1 0 1 li, 0^^1;t{i3ti> h (OX 

C) ^<Dy^:^^—:^<D^W^i^^~-^^ (switching modu 
le) 1 O 2 ^*ix.5t.<^T-, ^#-=ev'3.— /H 0 2tt, 

r-f^^i 0 4;^i-b^{i^7T-r^^ 1 0 6--^ 19 #^2) r 
tX'. ^#M*lltT-^5„ ^0#*-^^-yn 0 2{ii? 
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(Dm^-fzi-ft'-m 19 mx. bt^Tv^-s„ jej^TT-<t "9 p^ai^ift 

B^^nSi^t^. ^^-r^:^ 1- 1 3 4(ig#T'-fe/1^7fc 

-y vi/^ee^^i;tTv^5o h57-i5'/-Ki 0 3 

fi^-> h!7-i^y-Kl 0 1 tl^^T-fcS. ^yh!?- 
^y — Ki o 3{iW-^-v>^— /H 2 0^{i;t. 
v^z^-^n 2 0ii. ^y<:^(Dmmm.m(Otii^\z. 
nfcf@SiJ©m^^^ffl^7r-r^M O 4;?)^?,^(1^7r 

1 0 6-^^^u^juxm'o^^^o 

[0 0 14] ^*i:^JS?i^S-e{i. i?7-r^^h 110a- 

b fio X c 1 0 2 im^iim^Srff 5c O X c 1 0 2 ii, 

(75}i^/£ft#<73m^-^^:>-&t- J:oTl|;g^nS„ OXC 
l02(D:^^y^l 1 2a(i:5'7-i'^:/hl 10a;5^b 
It^SrSftb, OXC 1 0 2co;^-i' 5/^112 bfi^y 
't'^i:^ M 1 0 b;5^e>m-^Sr^{ti-5o OXC102 
ii, m-fflSS^r-f^^i 0 4=^rfrL-r<Dm-^jim>SWtB;0» 

tB^cC^^s OXC 1 0 2iiJS*5>S']^a[igg (WDM) 

1 1 4--fH-^Sram-r'5o WDMI 1 4fl^(73{H^Sr. 

M;t{i^7^'^>' h 1 3 4 75^e5<7)m-^^j:i:*mroA;^ffl-^ 
t^S'fbi-s. wDMi 1 4 iii^^m^y T 4 ^< 1 0 4^ 
:frLTWDMi 1 e^^mitm^-^mm-r^. wdmi 

1 6 HA;^jff ^^5^81 ;^>ry^l 2 2 a-b^(i^ 
6 0XC 1 2 0--^ h 1 1 O a — b 75>P>(Z){t^ 

^am-rso J:'9:ftf*:&<}}r{i, ^^-r 1 2 2 a lii? 7 
-r^v M 1 0 a d^bom-^srsmu, ^-r -y^i 2 2 

bfi;? 7'r^>' h 1 1 0 b/J>6coft^?S:S{t-t"5o OX 
C 1 2 0H^7-Y:i^>- h 1 2 4 a - b --^ tt bOlf 

^^'^v h 1 1 0 a /S^ejom-^sr^mu. ^-f^^ h 

12 4 blii5'7'l'3L:/ h 1 1 0 b;j^bOOm-§-^§:ft-r 
■So 

[0 0 15] mffl^7r-r^^i 0 Atm^mmcmmx 

^fi:^^^^. OXC 1 0 2fi^7-^'^> hi 1 0 a -b 
;5^b(^{t^^WDMl 3 0'^^"9#X.5o WDMI 3 0 

So WDM 1 3 Ofi^ii^^r-I'^^ 1 0 6^:fhLTWD 

Ml 3 2-^^mitit^(r>mit^non wdmi 3 2 urn 

^^^5J-8tb. ^m-^^OXC 1 2 O-^iift-rSo OXC 
1 2 0<i, ^=7^zr.:y h 1 1 0 a — b d^e>05ft^Sr:J' 7 

-Y^i:/ h 1 2 4 a - b-^^n^'naff-rSo 

[0 0 1 6 1 ^^- .y h !7 — 1 0 0(i, i#^5-ir/l^7fc 

• mmmm^mx.^i!^^4^> h i 3 

42itJ«l 3 6«ri|X^-t-5o ^9-f^>h 1 3 4{i, ^ffl 
^^^^-f/^ 1 0 4;0SfI^iffi{tlc^fflT'#5;0>olyj©r«rT 



(T) 
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^-^idli. M 3 4ttWDM 1 1 4Hf^S: 

iiW-rSo ^7-r^> h 1 3 4*^b<Z)fi^ttOXC 1 0 
2=SriillI-r5ytfe, OXC 1 0 2iO{!^SlX<i«IBttll6i: 

(OmWm^ (switching conflict) (D^^Sr*^i-l5S 
^i^i'^T'^So ^Pjf'. OXC 1 0 2(D{^M • miBM 

^omtgroiS#;65Eie>H5o WDMi 1 4liiJ'7-r:J^^ 
M 3 4/J^PjOm-§-S:^7-r^> hllOa-b;!i^ib(^ 

my r ■< 1 0 4 . Atim^<D^Am^noWU 

Mil G'^iiff $nSo WDMI 16fi:^'7-f^:/bl 

3 475^e)Com-§-^i? ^-Y^^' H 1 3 6--aif-r^o ^ffl 

^:7r^^<i 0 4:iMI-^iimt''KfflX-#/<ci/^»-^icfi, 
^ h 1 3 4fiWDM 1 3 0 '^m^Srii^f ^ 

^-f h 1 3 4d»b(^{t^fi^7-f h 1 1 

-r-SWDM 1 3 2'^iift$^X5„ WDM 13 2 ^-f 
3i>' h 1 3 4*»bO{t^Sr:J^7^^:/b 1 3 S'^jifgi- 

[0 0 17] m-^{i3^:^ifi]'-tiii{t^ti-efe5c 

1 0 4-CCOff^iift;i5Bj|g;i.;^f)Jtef-t-SOXC 1 2 0 

am^ix^o 1 0 4^aL.-c®{t^aft 

d^nfti^^ea-a-l-fi. iJ'^'l'^Vh 1 24 a-b75>ibO{t 
^ttOXC 12 0. WDMI 1 6. ^mWt-7r^^^\ 0 
4, WDMI 1 4 jaitl^OXC 1 0 2S:jiLT. 

110 a -b--ii{t$n5c ^ 3^ T ^< 1 0 

4^^iiL-c©^t-^iia^t;05^^6T'/£v^:©'a•{cfi, ^=7-(^ so 

>■ h 1 2 4 a - b /S^PjWit^fiOXC 12 0. WDMI 
3 2. ^{l^:7T-r^< 10 6. WDMI 3 0*Jj;tJ«OX 
C 1 0 2 Sriib-C. ^ v-Y^V h 1 1 0 a - b'-.Jift^ 
|5H^}C, i^^-r^^-h 1 3 675^e.i?7^'^^ M 
3 4--'(H-^a{I;ii5?T^:3tLS„ iS' ^-Y^V h 1 3 6;a5^ffl 
^:7r^^<i 0 4^iiLt:{^m^iim;55prtgi!i£ij^L^ 
^-g-tCfi. 1 3 e^J^bro^t-^ttWDMl 1 

6, mffl*:7r>r^^i 0 4*j±rJfWDMi i 4SfiiL 
■r, iJ'^-r^v h 1 3 4--jifi$n5„ mffl^:7r-<y^ 

1 0 4 ^li L-C«z>m-^am7SS-C'#/j:v>t2|siJ»rL;fc«^tc 
li. ^ his 6;5>ej(73m^«WDMl 32.^ 

{i^>'r-i'>'^ 1 0 6i3J:T>*WDM 1 3 2 ^liLT. ^7 

-r^V h 1 3 4'--ii{t$tv5o 
[0 0 181 Bl2fi. ||)5£?l^flgjcj;5EI l(^ 

h!7-^' 1 0 OT^ffl^nStf^F^^-^ M7-<?y 
— K2 0 0O-:/n s/^igr'SbSc ^> y h — y — K 2 
O 0{i. El 1 (cPiiLTlSiB^ L7t<t 
l0*tT5 OXC 1 0 2 *{Sx.TV^-5„ •^5/h!7 — ^'7 — 

K2 0 0fiSP>fc. lll2(c:T^-rJ;9f-Sv>jc^smj«ff: 

T-B?ic$ttTV^5WDM 1 1 4. 130. 214. 23 5<? 
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0. mffl3^7r-r^<i 0 4. 2 0 4*JJ:t/^<ii^:7r>r 

/<106. 2 O 6Sr«ix.TV>S„ OXC 1 0 2{i:5' 

h 1 1 0 a -bd>6(?3ft-^^S:<St. "^mikyr^ 
^< 1 0 4 . 2 0 4 ^tL^nT-Off ^iim*S^^^-^^J»f 
-f-So Ma^7r-f 1 0 4. 2 0 4^aL-C(Z)ft-§-Ji 
m^«"I^7'^m-a-(C{i. iJ' ^-f^^ b 1 1 0 a - b;O^P>m 
^fi^fflm^r-i'^^ 1 0 4. 2 0 4^iiLTa^t$n 
So !affl^:7r^/^i 0 4Sy5:tt2 0 4*MS^jim{cfie 
fflT*#^j:V^:®-^t'{i^tlW. OXC 1 0 2fi^Sgi--< 
yH:'f@^Om^^^'9#X. ^{l^^T-r^^l 0 6*fc 
1*2 0 6 ^aUTm^ilft^tr^o OXC10 2(i. ^ 

[0 0 1 9 1 ^y4^> M 1 0 a - btt^nW. 

(PM) (performance monitor) 202 
a - b ^{ix:TV^5„ tttgi^a^-^ 2 0 2 a - b lift 

J: ^^Mb ir<^ l±l :fc <t t^Hil'lf ^ ^ 
ffitt-rSo OXC102(i=i>-hD — 7210. 
-y^2 1 2ioctt/+tteM*-i5' 2 1 4<^{ft;t-Cl/>S„ 

3 V h o — 7 2 1 OfiOXC 1 0 20lftf^SrSiJ^^L. ^ 

2li. mffl^':7r'l'^^ 1 0 4;45^ffl-Ct/£(/^:^'^ir{-±a 
ii^-^^^mffi^^r^^^ 1 0 4/i^p5i^{i^7ri'^^ 1 0 

Q^m'omx.. m.mm-7r-< ^^20 4t^^mx'^^£\'^w^ 
^{^nmm^^y^^'^mmy T 4 ^^2 o 4t^h^mm-7 r 

^<2 0Q-^mKim^^o M^^*^^' 2 1 4fitttg 

/^io4. 20 4tmm'^m^^m^im-t^mm:^m 

Wt-Sc 2 1 4. 2 0 2 a - b {iff 

^^=i^hcn-7 2 1 0 jaJ;t>-flilO^-y M7-j?#|figS 
^'^iift-t-So 1 1 0 a-b{i. ^Jx-Ji^-^ 

S-^^ — i^-^ (element manager) 2 0 3^«D. fiilcO 
M^cC-r >-^' — j:— >^Srfflv^TOXC 10 2 iiifti- 
5„ ^-^z h!7-^^KWa-^^--:^^ 2 0 3{i. A;^{t 

-^(^m-^lf^^^^iJ' L. ^«-^1f#^OXC 1 0 2*J 

[00 20] *|gM©-^WS('*iv>-c. y^>m^ 

f?^S& (LRE) 2 4 0. 2 4 2 (line regenerator) 
liOXC 1 0 2. WDM2 3 0. 1 3 0 i: . i^-iii^l^ r 
-r^^2 0 6. 1 0 6 ^^J;oTg^^gc$^^TV^5o LRE2 

4 0. 2 4 2(i^nW. ff-^p"pH^f^-h-rSf-fe{C, 

'^mmyr^^<2o&^ 1 0 e^iiLTJim^ttsm^ 

SrW^t-rSc LRE2 4 0. 2 4 2{i-?:n^tLff-li^7 

r-r^^2 0 6. \o&(D^mmM=e=^^^)>if^noii 

K-rSo Sfc. LRE24 0. 24 2(4. 2;^r^WDM 
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i^-\-^^mtvxmm-r^^ti>x-^^o -^tz, lre 

2 4 0, 2 4 2COf<Ct3'9 (- (transponde 

r) ^mmi-^m^tvxt^^\ 

[00 2 11 WDM 1 1 4 02 iCT^-t^ b 

W^^^ 2 2 0 a, WDM 2 2 2 a, jtHil'I^ 2 2 4 a 
iSJ;^*)^^^^-^^^/^ (OSC) 2 2 6 a^{ix-CV> 
5o 'I4^^^*:^i5' 2 2 0 a JiOXC 1 0 2 id^Pj^ff 
^Sftb, f4te^m* = ^5'2 0 2 a-b^JSH^-t-S-btO 
ilU^/^m-^lf^Srgtt-rSo 2 2 0 a 7tf 

tt{I-§-tS^Sroxc 1 0 lax^xy-lkn^v M7-j^y- 

K--iifI-r'5<, WDM 2 2 2 a (it±t6^^* - 220 
ad>6{t-^5:S:fIU U^^^^mct^. OA2 2 4 
a H#S{b$n^ft^SrWDM2 2 2 a t>^'§d%\.. 1^ 
{t^?Srlii|g-t-So OSC2 2 6 att, WJS^^:^^^^ 
(management channel) OWa^tTV\ ttti^^* = ^ 
2 0 2 a -b;S>bom-§-t*#i^=':^ 2 10^^ 

LT§:fS-rS„ OSC 2 2 6 afi, r <Dlf ^io ±I>*ftilO 
tS#Sr, ^ffl^ 7 r ^<1 0 4Sr^LTiim$ ttfcft-^ 

Kgp-C'jiff-t-So WDMl 1 A\mM^ 20 

:7r-f''<i 0 A^mvxm^miw^noo wdmi i 4 

^aUTfS^{iJS»:^(^l::t>i^fti-5- <b:65-e#5„ WD 
Ml 3 0, 2 1 4, 2 3 Oitmm^J:m^t:m^X\>^^, 
WDM 130, 214, 230 ttil^^^ 
= i5'220b-d, WDM 2 2 2 b-d, OA 2 2 4 b 
-d*Jit50SC2 2 6 b-dSr«ix.T*5 9, 
*{i*n**tttttgi£m* = ^' 2 2 0 a, WDM 2 2 2 
a, OA2 2 4 a*3<tt;<OSC2 2 6 a 

[0 0 2 2] lasfi, *|gBJtD-^J£M{-:fctt5;t;- 

Ki^3i>'l':7 (card shelf) ^RgcoOXC 1 0 2CD-:/p y 
^mX'ih^o ^Ic^WStC^SV^T^t^y b!7-i^ 10 0 
fi, StSffi (wavelength plane) 2 5 0 a — b {'*fJS-t" 

^mm=^=-^y v(DmKt^'^m^fj:^o oxcio2{i, 

^OXC 1 O 2^^y h;? — >^/ — Kwffll^v'^— /I'i: 
^ic-rs I/03Vhn-7 2 5 2:Sr«;tTV>2)c 1/ 
O 2 5 2(i-r;^^'— v'^iyL'^' (master shelf) 3 h n 
— 7 2 5 4 i:^iig$n•rV^S„ -v';^?.:^'— V':t/W:7=i>- h ^^7 

2 5 4{iAW;^$n5ft-§-»#^*3j;0^^7^-i5' 

^t*#SrWa-f5o -V^^ — V':t/U7 3>- H P — ^ 2 5 

4(ijSS^-i/ h=i^hD-725 1 a-c SriiL-Cjgt 
Ste2 5 0 a-c {CgEic^nTV^So ^jgEgzL^ y f, =i 
>hD-v251a-c«, !RF>^igce©{t-^(OW<Sr?T 

=!>■ h^ — y 2 5 6:A^m^^nXiiX\>\ 

;V7^:y hP — ^ 2 5 6fiJgcJS3L:=.;, =" Hp — 7 2 

5 8 a-c(CgM$tvSo SES^^y h='>hP-72 5i> 



5 8a-c(i, !|*^&S(Z5m-^«^#^fT9. 
>':3i/V>'3>hP — 7 2 6 0, 2 6 2 

[0 0 2 31 0 4(1, «f3^i7)-^WffiiCjSlt6ia 1 
<^3t^ y — ^' 1 0 OT-ffiffl-f-S - i:;)5-t?t 5 V7'.y 
;^;t?>-:5^3 0 2, 3 0 4, 3 0 6 4rlix.S / — KO^P 

s^i^mr-fes, h7>^d^:^y3 0 2ji^7'f ^> M 

1 0 a -b*JJ:a«OXC 1 0 2 t^ig^iXTV^So 
>-><.;1<vy 3 0 4tiOXC 1 0 2ioJ:t>'WDM2 1 4, 

2 3 0 i:^i^$^TV^^o P^tC, h7^;^4f>i/3 0 
6fiOXC 1 0 2ijJ:t>'WDMl 1 4, 1 3 0 

5«^m^(C^lfti-5o h7>'^5}^Vi5^3 0 2, 3 0 
4, 3 0 6{i, §#<^iio-C^Kill^nS^t-^(^oV^•C, 

^m, nm^i^^x.-(m.mmm^'^bmm^m^x\^ 

f^^^-^^/iO-^S 0 2, 3 0 4, 3 0 6{i, 
/t/S^o-C, h7 V^JJ^i^^S 0 2, 3 0 4, 3 0 6 fi, 

[0 0 2 41 lasii, :^^m<D-mmmmizi3n^m2 
<^^s/ if'y - K2 0 0 ii^^iJ^c^j/ h'P—i'y — 

VlCii^OmmX^^y^^ y^ (SW) 4 0 2©>^P5/^' 

lar-feSo oxcio2{i, m5[C7]ii-xoK. 

7r-Y>'<1 0 4, 2 0 4, ^M^^T'I'^^ 1 0 6, 2 0 
6, WDM 114, 130, 214, 230, iSXXJ^i^ 

h 1 1 0 a - b tt/tBmmi^xmm^nx\^?} 

h 1 1 0 a - b ir^^-Y -^^4 0 2 tcD^I 

[00 2 51 s/^4 o 2 fi3tfI-§-S:m^m^lc'^tfe 

(restoration switch) 4 0 4 ir^ffl^;^-^ 
(working switch) 4 0 6 a — b i: ^{ix.T V^5„ 7 
-Yoi^ h 1 1 0 a -b©^ixW{ia#ro^ffl^^^' 
^i:m^X\^^^}()K i^{i^^-r -;/^4 0 4^*fflLTV> 
So mffl^^r-r^^i 0 475qt-§-ilimt;^fflT-#5«-^ 

;=^'1' 2/^4 0 2 fiilffil^X'i' ->^4 0 6 b Sr^ffl 
b, jJ' ^-f^i^ h 1 1 0 b i^ffl^^r 'f^^ 1 0 4 iCO 

p^-eii{t^fT^3-&So ?affl^:7r^^<i 0 4i!)m^-mis 

K^mX'^^£\^^m-^ia-X. :^4 y^4 0 2f-XJ'm^^^ 

•y^4 0 4^^ffib, h I 1 Oh t^mrn^ 

r-f^^ 1 O 6 i(OPflX-iaft^fT^-tirSo 

yr-f^<2 o 4;6Mf-^iimt-'K;t}T'#5«-a-t-{i, ^-f 

•>^4 0 2«mffl^^^' 5/5^4 0 6 a ^SrfigfflL, 
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h 1 1 0 a tT^m^yr^ ^^2 0 4 t (DPfflT-iim^ 

i^CV>:®^(CJi, 0 2li^{im^'i' O 4 

^^^fflL, i5'7'l'^>' M 1 0 a t^ii^:7r'r^<2 0 

6 icoF^-r-ait^ffw^o ^{i^^^' 2/^4 0 4 <tm 

ffl^^-r 2/^4 0 6 a -b <t^5>«lUTi9;(t5.r..!:T\ 
1^-l^><iffitt4'T'tP$$<Z)fo5mffl*;^-f -^^4 0 6 a 

[0 0 2 6] Il6{i. *^W<^)-*»S§lci3{tS5fe:=<- 
^ 2/^4 0 2 0f-<i*3"3 \^m.mX'^^m%^-^ y^5 0 2 
(D-:fay^mX'h^. m.^^^£mW^M (electrical s 

witching) trinfi, f&=ix ^-rMf^tt<oii5VN^#^iLa 
r-m^X'^^o M^x. m^^w^mx't-t^m^-^m. 

Mm-^'-'^^i-Sfc*. m-^Wttte (performance) ^ 

ffitcjov^Toxc 1 0 2{i, Bi5(r7j^-r<t 9{-^v^^r^g^ 
i^^nyt, mm^-r>;/f"5o 2, =i>hn-7 2 1 0, 

5t-lifi (EO) *v^3.— /W5 0 6 a -b, 5 0 8 a- 
b. 510a-b^ 512a-b, 514a-b, 51 
6 a - b . *5 JztJ'^l^ii^m*^^' 5 0 4 ^iix.TV^ 
5., OXC 1 0 2 fi, mffl^7r-f 1 0 4. 2 0 4, 
l-m^yr-i^^l 0 6. 2 0 6.WDM114, 13 
0, 2 14, 2 3 0, ioXrJ^ hi 1 0 a - b 

tmmf£Bmmmz.x*)mm^nx\^^^. ^m^^ma 
±7^i.-ftx^ti:m^i:^^xmi¥-ri>h(ox'»>^o 

:^-r y^5 0 2i±m,^^^ ^y^5 2 2 fcg^igg^^xTV^S 

m^mms 2 0 ^{iixLrv>5„ 

[0 0 2 7] 5 0 4J±, h 

1 1 O a - b, S,ffl5^;7r-I'^<l 0 4, 2 0 4fc"J;t>*^ 

{i^^r^r^^i 0 6. 2 0 eA^PsSm^n^m^Sr*^ 

iJ'-rSo ^^~3t (EO) ^v^a.— yU5 0 6 a -bfiiJ' 
7^^^ h 1 1 0 a;5>5>CQ^<t-§-^m^m^(C^j^L, 

EO 5 0 8 a -b{4i7 y-fj^:/ h 1 1 0 b7S^e3<75 

m^^^m^i^miSk-rzo e o 5 1 0 a - b it^mmy 

8S5 2 0d>P>(Z)m^fi^Sr3t{I-§-t^'3glfe-r5o E0 5 1 
2a-b, E0514a-b, E0516a-b'b 
icKf^-rS'bOT', :7 7'-f/^2 0 4, 1 0 6, 2 0 

pjw^ft^^^^tb^-ns^m^i^^L, mmiHis§5 2 

[00 2 8] m^lHlSS 520 li, EO510a-b, 5 
12a-b, 514a-b, 5 1 6 a. - h t>h<DM%i9 

-^^Sffi-rso mMEsg 5 2 0 (4, A;^m«w^otttB 
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vho-7 2 1 0limffl^:7ri'^<i 0 4, 2 0 4=Sr^ 

0 4, 2 0 4 Sr^ UT<^W-§-iim*^^«B/£*i'a'('fi. ^ 
St^-r •;'^5 2 2/6Ht^Sr7r-l'^^l 0 4, 2 0 4^^1^ 
5„ mffl^^r-f 0 4*fci(i2 0 4^:n-bTO{t^ 
ii^t;45x-g^;^cv^4i-a-{rf4, m^^^ -;'^5 2 2l4^:tfc?-r 
■SW^^r-Y^^l 0 6*f:i{4 2 0 6 S:fflV^-CJift =lrtT 

10 0 2 9] El 7 {4, ^mmcD-mmif^mxmmx'^ 5 

it* >^6 0 00-^ s/ b y — y — KWT'd j^BlT'fe 

mm^nX^^^. ^.y M7-i?y-K2 0 0, 6 04, 
6 06, 6 0 8. ioJ;t>*^'7'l'^>' h 6 1 0 a -b, 6 
12a-b, 614, 616, 628, 1 1 0 b Srtix 
TV^S. (span switching) SiTcli U >^§]^^la■ 

a {ring switching) ;dS^tt^tt5c 0iJxli, ^ffl^^ 

T-r/^6 2 o*iib-com^iim;65x-#;^<cvN:©-^fcf4, 

i^M:7T'1'^-<6 2 2^iiLT(7)m-^iHf*5^tiir^£5 

20 r-r ^-^6 2 0*5<tOTii^7r'r ^^6 2 2 €:iiLT<om 
-^iiftd5t?#/j:v>:^-g-{c{4, :7r-r^< 1 0 4, 6 2 4, 

6 3 o^^fflv^Tcom^iifS/S^^nsj; v^^mm 

:*riA]lc^i9#^6>n, >:^(DS.m:fj\^^^'^xBm 

^ttSo ;^;.y h!7 — iJ'y— K2 0 0, 6 04, 6 0 614 
SWfiKi LTtSV\ y— K200, 604, 606, 

6 0 8 i-±ir/uy t - y :/i/-ef47ie < i^m*^'^^m^£in^(D 

30 — K2 0 OI4iJ'7-(':i-> h 6 1 0 a -b^^P^COfl^Sr^ 
ft-rSo i5'9-^'^>'h 6 1 0 a{4^5feS(DiiiV^^5'7-l'^ 
>h-Cfot), m^m^ r-f ^^6 2 0 2::^^LT ©ft -^iifl 
;i5"rii?'j:«'a'. ^^-Y^V h 6 1 0 a ;!)^P>Ofi^f4mffl 
^:7r 'i'^^6 2 0 Sr:^^L■r;5' y-<^> b 6 i 2 a^^iiff 
j^7'l'^>'h6 1 0 bM3tS(^{SV^i?7-r^ 
:/hT-fe'5, ^7-r^> h 6 1 0 b55^b(Z){t-§-{4^ii^ 
^T-Y^^e 2 2Sr:^hbt:^7-i'^:^ h 6 i 2 b---ii{t^ 
tt5„ ^ffl^T'T'l'^^e 2 0^^^bTW«-^ii«755T*# 
?'£V>i^-&iC{4, ^-2/ h !7 — ^ y — K2 0 0 {4^5fe-StO{g 

y^-^-^y-i^i^iyhe ioht^h(r>\t^^n^\\^ (squelch 

e) , ^7-r^>' h6 1 0 a/5- lb<Om-§-^Sr^(i^ 7 r-f 
^<Q 2 2-^m'Om^. ^y-f^^-he I 2 a tCDit^m 
m^m^'^^o ^-2/ M7-i^ y- K2 0 Oli, 

>- h 6 1 2 a {4M5fe;^CDi^V^^5' ^-f^iv , 7 

-fjc^v-ha 1 2b (4^3fe^«{g;v^j^ ^^^^^ h-efc6o 

^ V-Y^V h 6 1 2 a - bTS-b^ft^Ji^tlW, ^7 

>r^v h6 1 0 ?i-hii^^(r>m^t^m.f£.w^mxm\%^ 
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[0 0 3 01 h!7 — — K6 0 4. 6 0 6 fl^jx 

5. ^ y-r^^ N 6 1 4fimffl^7r'l'^^6 1 4^^L 

T-(y<6 2 4^:f^LT^?7^'^i/^6 l 6^;(7Dm-^am 
^Sr^T9c ^ffl^^r-r^<6 2 4;i5^fflT'#7JCV>:^-^tr 
li, ^7^^>h6 1 4f±i^{i^:7r-i'''^6 2 e^^^n-L 

v-r^:^ h 6 1 6 ir^fi^amSrfTPo 
h 6 1 6f4i5'7>r^:/ h 6 1 4i:|^^^c^fe{rJ:«5m^ 

[0 0 3 1 1 -^ .y h y — y — K6 0 6 {±. S#®^^ 
^^TJ««IB^te^i^fc^^£V>i5'7>r^V h 6 2 8(^^J^)C0^ 

rnvhe 2 8*^ibOfa-^Sr3:{tL, affl^7r^'^<6 3 

0, 1 0 4Sr^L-C©m-§-iim75S^tg75-^^M-f-S„ ^ 

mm^r^ 3 0^ 1 0 4 LTcom-^iim*5 pitg 

^^6 3 Ot:-ff\^X^y h!7-;?/-K6 0 S^^ff-^Srill 
m-rSo ^ y h !7-^' y - K 6 0 8 ll{!^il^D#^«^«i 

x.-cv^/j^v^o ^rom, m^-(:km.mmy 7 ^ ^< 1 0 4 

\.Xi^9^^> M 1 0 b'^aff $tL5o mfflJ^T'T^ 
^^6 3 04oJ:r>*l 0 4cDVN-fn75^*^L-CcDfS-§-i§ft*5 

-r^^ h 6 2 8-6^e>0{I-^^l^{i^7r-^^^6 3 2Sr^ 

ur, ^{i^^T-r^^i 0 6S::frLTi?7-r3^>'h 1 1 
Oh tm^mis^no^y hu-iS'mmwmeoa^m 

[0 0 3 21 Eisfi. ^mm(D~mmmm\ci6\^^xmm 

T'^-S 2 y :y^^y7.y-K<D:if^ y V 17 — 7 — K<7):7't3 5/ 

^'BiTfcSo '^^-T^A? 0 oliy ^^^7 0 2 i: y :^:/7 
0 4 i: -Srdx-cv^a, mstc^-r J; 5 y 7 0 2 fi 
K7 0 6, 7 0 8, 7 1 0, 7 1 2 iS:ii;t-CV^5o 
rnboy- K(imffi^:7r'l'^<7 1 4, 7 18, 7 2 
2, 7 2 6 i:^*t^7r-l'^^7 1 6, 7 2 0, 7 2 4, 
7 8 8 tr J;oT^i^$tbTV^5„ Bl8(w^i^-r J; 9 }r y > 
i/704fiy— K730, 732, 734, 7 3 6 ^{i 
X.TV>5o wtLfewy- Kll^ffl^7r-f ^^7 3 8, 7 
4 2, 7 4 6, 7 5 0 <!:^ii^7r'r^^7 4 0, 7 4 
4, 7 4 8, 7 5 2(r ioT^^^iarv^So (UStCTj^ 
t-J; 5tdM^«7 9 i/Js^m^Lm^^^ri-^^iciUm 
LXt><tv^„ l§l8Sc^-rj:5(C7-i'Mt-^ff^SS 
7 8 2, 7 8 4, 7 8 6>0V- Ktwgfieg$ix-CfcJ:V\ 
y >:/7 0 2 i y >^7 O 4li, y ^^^^^ii^y — K 7 6 50 
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0(Cfc*V>T, ^^^r^V H 7 7 0 <t 7 7 5-X?i($«tbS3t 
7 8 OirioT^gg^nSo ^/■«>^ 7 8 0li, HO 
(r>-^-:f%^<7.Ki 9 0 t-!^:;^5t^-«>^B 7 9 5 SriSx-rv^ 
So 7^>m^f¥*3&7 8 2, 7 8 4, 7 8 6ji, f-^ 
A 7 9 0 B 7 9 5 ©tS^^ilffl 

2 2 :05|St»cOli^, y >i/7 0 2fi;=^^-«>^#(Cj; 
^^/■?;^A7 9 O^^-^-t-5, ^ffl^:7r'f^<7 2 2i: 
i^ffi^7r-r/^7 2 4;d51S|^,Z5||^^ y^i/7 0 2fiy 
i9-y-3^3t/<^A 7 9 O^Wr-S. ^ffl^ 

:77'-t'^<7 4 a^vMi, m.mMy7-^^<7 4 6 t^mm 
yr-(^<7 48tmm<Dm^. yi^i/7 0 4i4, ^tt^-^x 
V'^ymm^n^o y-K7 6 0(Disi 
v'^-r A 7 0 0 fi, y - Kr^(^m(^3t^-«^ 
y - K 7 6 0 (^iss#ro«^, ap-b, ^ffl^:7 

r-r^-«7 2 2, 7 4 6 i^^i^>'r>f'/^7 2 4, 7 48 

:S^»*cO«-^lC«, v'^^t'A 7 0 Ofi, y— K7 6 5$- 

[0 0 3 31 ia9fi, «lqo-^»fl|{c4o^^•c^ffl 
^tB/j:3t^^•;^ 8 2 oof4tgg£m*^i5'^^-r^pyiJ'ig 

T-fc5. ^/■?;^8 2 0(4^-^' h!7-i^«^SS8 2 2- 
8 4 6 <&{lx.TV>5c ^>-y h !7-^'«^S*8 2 2 - 8 

— , I5#ii*n (alarm indication) , ft^S^, 1^— 
OXC(D3t^^^-^:^^/U- (OSC) *ffiv^5r id J: 

"y^ax'^So oscidj;!?, mk.<ii%^mtnx(Dm 
m.^7f^mw (OMS-Ai s) , it=f-^>^f^x(om^ 

:^7^~^;^'lf# (OCH-STA) , tltf-^:y^}\^X(D 

At):^7'-'?:^mm (ocH-iNP) mTi^mx^ 

5„ ^tc^ hyl^y^n^'^^ (TDR) ioXXJ^i^y^^^ 

h»4, m^a^fe (LOS) , yu~j>.m^ (lof) , 
m^^^^b (SD) , wmmT^m^- (ai s) ^ottten 

[00 341 J: "9 :ftfls&<JtC{4, 8 2 0 fi, i||ft7 

-om-ii^mmi (lte-tx) 822, ;^-r 2'^8 2 

4, 8 4 4, H7:^X3i^:^^^8 2 6, 8 4 2, iSMltfi 
^(TA) 828, 836, ^mm^ (OA) 8 3 0, 
8 3 8, SfSiRljli*!^ (RA) 832, 840, 

m^n±ms 3 4. t^xxf^mmy^i^isi^i^mm (lt 

E-RX) 8 4 6Sriix.-CV^5, y^S 2 4l43t^ 

i-S„ h7^^5K:/i/8 2 6, 8 4 2i4ft^a^, -T^ W 
miii|@^8 2 8, 8 3 6i3j;t>'$fI{aiJJiitiI^8 3 2, 8 
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10 0 3 5 1 1 0 {4. W©-|lliS?I^St-*3Jt 5 S 
ON E Tft-^^^O S C ^■^^yKDii{SJCfflV>5 l^-A 
fll^S 0 O^^Ti^-riaT'fe^, Afll^S 0 OI4{!ft^ 7i? 

8 0 0 {4-<-r n - K^J 8 0 2 ilf-^^T-z^-^-y KSSS 

'l'K806a-n, 808a-n. 810a-n \±UM 

Itiple optical rings) "Cfi^iSW'^^ n— KSP8 0 2 

8 0 6 a - n <£r^ffl y >iJ^ 2 {il|tffl/^-r h 8 0 8 a 
- n ^^.^ y :/i/N{4*ffl/^-r h 8 1 0 a - n 

[0 0 3 6] 01 1(4. «W(7)-3IJ£?f^«gt^fc-{t5lll 
7(03ty :^^^6 0 OT-^ffl-rsr i:ij5T*^5^/-<P^<D|S| 

^0X-7^y:/9 0 2t^*5l/^-C, mt^t'i' =7 ^ Y 110 
b;J5^ft7C/- K2 0 0--fH-§-^iiff-r5„ ^7"s/^9 
0 4 T'<4. ^flTuy — K 2 0 0 10 4 -^ff J^? 

TM4. K6 0 8i)m^-i'mmi)^h^t>^mm\^. m 

XL«i^|5feiij8lSrft-§-0 -y KgP fci^ Ai" -5 t^cC if 
LTls^^ril^So y- K6 0 8flM*^i5'S:-t-£pOX 

if<^««^f#^SrgW-r5o y- K6 0 SirttWDM'bii 

y Kgptcjf A-t-50SCSrili^-CV>5o y-K6 0 8f4 
mffl^:7r-f^<6 SOSr^n-LT^filf^^^ft^ty-K 

{0 0 3 71 :^'r^yZf9 I 0T'(±. ^ft^fe/- K6 0 6 

6«mffl^^--°;=^ 6 3 0 ^^SLT, m.m^yr^y<io 

4 T- # -r^t «ii^ft S Ji? i- S g ^^j^-f^^tS^ 

<^illSo rcoS^iitlM^Ey- K2 0 o-^il^m^tvSc 
;j^7" .y^9 1 2T-J4, ^m^cy- K2 O 0*SiiBES*iSr 

^m-rSo 3§ft5cy - K2 0 o{i, mffl^^^;^ i o 4*^ so 
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6)±IEg*SrSffl-r5WDMl 1 4 5r^l;tTV^S„ WD 
M 1 1 4l4ISSi|t?rOXC 1 O 2--ii{t-r-5o 
(00381 2/^914 -C'li, ISfticy — K 2 0 0 

I 0 e^m'ow^^. oxc 1 o 2(7)3 V ho — 

7 2 1 0»4±BES*^SmL. 7t>^-r 2/^2 1 2(±m-^ 
^WDM 13 0 --iiff g^m-^^WDM 13 0 fii^ii 
1 0 6^miS-t^o ^ y^^>' h 1 1 0 b jJ^Pjii 

m^nx^fzm^-fim^'f'mm^^^ i o 6^m*)m^h 

;4^bC0{t^/i if. ffiCOft-^fiOXC 1 0 2(rJ;oT^l9 
#;te3ix-rf4l/^''^V\ ;^T-->'y9 1 6-C'f4. ^it^y — 

K2 0 o^-^i^{i^/-«x 1 0 6--m-^^il{t-t-2>o 

^9 2 0X-(4. m-^;6V - K6 0 8*3j;T>*i^{i^^^°^6 
3 2Srai3 y- K6 0 e-^-ejU^tLSo ^•r y:^9 2 2 
T'fl, ^fftiti^^-Y^V-h 6 2 8^)?fi^^5{t-rS„ 
[0 0 3 91 

5c ^W^v'a.— (switching module) {iiSg 

y y{ :xu:y ht>h<Dm^\cm'r^mmWm (switchin 

g conflict) <D?t^^m<':Liii)^x^^o ^feti, mm 

/c. ^ ^ -yw ^ iiAP 5 V > ^ -tt 5 ^ t T\ 

#^fflv^sr tT-^fgl^Jl, Sifi5^f«J#*^ y M7-^ 
[0 0 4 01 $P,{'*^B^irJ;n«. iK«5>fiJ^fi^-y 

K !7-iJ^ ft -5 7t^<;^<7)|5tM IB <73fc*CO'>^-rixfl| 

^-rso itir, mm^^V'^-M-i.^^i^^f^xmrncom 

7 l^iW'^'^^'^Wt (line regenerating equipment) 

*|gM{Cj;tl.fi, V^:^Xi^C^^m^& (implementa 
tion scheme) ^efe^T't 5 i: 9 S^fffi^^^^ii^fe 5„ 

^ (element manager) ^^fflV^XSV^f^Pt^^tUtf ^ 
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[m2] mi(D^^y hU — ^X'l^mX'^^^r^ ante 
mediate) h 17 — ^ K(7)3^n i/^glT'fcSc. 

[0 3] *|IBq<Z)-^i!iiJ10flgi'*3tt5);(7- Kv':ii^i^:7 

(card shelf) flffig(^3t^-«;^ ^ D ^iJ^; iJ' hCD:/a>y:J' 
[El 4 1 mi(Dtft^y M7-i5'T-^ffl-C*#5 h^V;^^^ 

m5] m2<D^y h':^'-^' y-vtmm^£^y 
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[Bisi ^lSBgro-^^£JI^ffi^^*iv^T^ffl-e#5 2 y > 

[13 91 ^^l§pJco-^»^i^cfc^^-c^ffli-5r i:^5-e 
# -5 ^^-^^ <?3ttteM^= ;&^<^ift?B El -e s „ 

[ia 1 Ol ;*:^?«ro-|IJ£?i?«8{c*3V>-CM^#«iSSr 

w - ^ « fig ^ Tj^ -rm W 121 T- 5 , 
mill «0^<Z)-^ife?i^fl8t^*Jft5^y >^t^*J(t 

[^^^(^)Ui0Jl 

10 1 •••^-y M7 — y— h\ 1 0 2- -3fei? D^ra^,^? 

1 0 3 "-t-y M7 — y — l0 4 - -^ffl^-7r 
-f/-?, 1 0 6- •i^{i^7r-l'^<. 1 1 0 a-b- V-r 

1 1 2 a -b- yf^. 114, 1 1 6 
S^filM-fLM, 1 2 0- Oti? n^=i^iJ^ 122 
a - b •••:^-r 1 2 4 a -b- h, 13 

0, 1 3 2 --?SiS^^f>J#fi'fL^ex 13 4, 13 6 --i^ 
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